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“THE HISTORY OF THE BRITISH COAL MEASURES; 
Being an Account of the Range and Distribution of the Coal Forma- 
tions beneath the more Recent Strata of the Central and Southern 

Counties of England.—No. I. 

BY EDWARD HULL, B.A., F.G.8., ETC. . 

The most conspicuous uprising of these beds in the heart of England is | 
in Charnwood Forest, Leicestershire. The Cambrian rocks are here 
brought up on the east of the coal field by a fault, but this only hastens 
their natural appearance, as forming the original margin of the coal mea- 
sures in that direction. There are several other spots farther to the east 
where bosses of trap, apparently of the age of the Charnwood Forest rocks, 
reach the surface through the red marls of the Trias, indicating the total 
absence of the coal measures. From these points, if we trace the boun- 
daries of the coal fields of the Midland Counties through Warwickshire, 
South Staffordshire, Worcestershire, and Shropshire into North Wales, 
we shall find frequent evidences of the proximity or actual appearance of 
a ridge or barrier of land which, I believe, formed the margin of the Car- 
boniferous area across the centre of England. Space will not admit of de- 
tailed reference to each of the spots where the old rocks reach the surface, 
They occur near Atherstone, west of Birmingham, and at the Licky 
Ridge, north of Bromsgrove. In these spots the rocks are of Cambro- 
Silurian age. In Shropshire, however, as at Bridgenorth, the Devonian 
formation appears, having originally formed in some places the margin of 
the Carboniferous area. The Silurian rocks, however, predominate, and 
furnish the margin at Wellington, Shrewsbury, and along the banks of the 
Severn into North Wales. ‘The spots here indicated do not lie in a regu- 
larly curved line, but as it were in a series of promontories jutting north- 
ward from the main land, which we may call “ The Barricr.” The 
northern margin appears to have been irregular in outline, frequently in- 
dented with bays, in which tracts of coal measures were formed,.such as 
the coal fields of the Forest of Wyre and of Warwickshire. In some 
places only the very uppermost beds were formed, the land not having 
been submerged till towards the close of the period. This barrier of land 
is shown on the map as crossing the centre of England ib a narrow and 
indented band. 

The southern margin of The Barrier can only be very roughly deter- | 
mined. The northern limits of the great coal tract of South Wales must 
have extended far beyond its present bounds, and the same may be said 
in a lesser degree of the coal fields of the Forest of Dean and Somerset- 
shire. It is, therefore, probable the greater part of the slaty region of 
South Wales was once covered by beds of coal, and that along the Valley 
of the Severn The Barrier was extremely narrow at the close of the Car- 
’ boniferous period. Mr, Godwin-Austen has shown the probability that a 
band of coal measures originally stretched across the South of England 
from Somersetshire into France and Belgium. That this band did not 
stretch far to the north of the estuary of the Thames there is reason for 
concluding, from the results of the boring experiments at Harwich. Here 
cleaved slaty rock of Silurian or Cambrian age was reached beneath the 
Cretaceous beds, without a trace of the intervening formations. We may 
well believe that this slaty rock forms but a part of the tract of ancient 
land which stretches under the Eastern Counties, and of which the rocks 
of Charnwood Forest formed the margin towards the north-west. 

From the above observations it will be seen that the coal measures of 
England formed originally two separate areas, one lying to the north, the 
other to the south, of The Barrier, as indicated in the map. These have 
subsequently been broken up and formed into separate “ coal fields,” which 
may be thus arranged:— 

Coal Fields North of The Barrier.—North Wales, Forest of Wyre, 
North Staffordshire, South Staffordshire, Warwickshire, Leicestershire, 
Derbyshire, and Yorkshire, Northumberland, Durham, and Cumberland, 

Coal Fields South of The Barrier.—South Wales, Somersetshire, Fo- 
rest of Dean, and supposed band along the Thames Valley. 

The coal fields of the central valley of Scotland were, probably, con- 
nected with those of the North of England, round the eastern coast, but 
space does not admit of further reference to them on this occasion. 


2. The Distribution of the Carboniferous Strata themselves. 

There are three main causes tending to increase or lessen the thickness 
of any group of strata at special points of its area during deposition. First, 
the sediment may be deposited over a deep-sea bed, or a shelving shore; 
secondly, the sediment deposited may be near or at a distance from the 
source of supply; and thirdly, the velocity of the current may be great or 
small, the transporting power of which is as the sixth power of the velo- 
city. Observations on the accumulated thickness of strata or groups are 
instructive, as tending to throw light on these questions, but the subject 
regarded in this light has not received its due share of attention. Classi- 
fying the strata which compose the Carboniferous group into Calcareous 
and Sedimentary,* and confining our attention to the latter, we can com- 
pare the relative thickness of these beds with their representatives in vari- 
ous parts of the country, and in so doing arrive at some very interesting 
results, for we find the thickness changing according to a definite plan of 
arrangement. On the north side of The Barrier we find a constant dimi- 
nution in the vertical thickness of the gronp on proceeding from north to 
south; while on the south side of The Barrier the decrease takes place from 
west to east, showing a change of physical cunditions, and the marked 
influence which this dividing ridge has exerted upon the distribution of 
the sedimenatry materials.t| Supposing the velocity of the currents which 
have transported the sands and clays of the coal measures to have been 
the same on both sides of the Barrier, we may conclude that thinning of 
the beds arises from the two first causes above stated—the approach to a 
shelving shore, and the diminishing supply of sediment as the distanco 
from the sources of supply increases. It would, therefore, appearthat north 
of The Barrier the source of supply lay to the north, and south of The Bar- 
rier the source lay to the westward. ‘These sources must have been lands 
traversed by rivers bringing down sand and mud, which the currents of 
the sea took up and distributed over the ocean bed. 

As illustrations of the thinning away of the beds on either side of The 
Barrier from north to south in one case, and from west to east in the other, 
let us take the following from districts lying in nearly direct lines in each 
case, which have been very carefully measured during the progress of the 
Geological Survey:— 
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Total secovescccscevesescccccesese 11,980 feet. 3210 feet. 

From the above examples it will be observed that between Lancashire 
and Leicestershire there Is a falling off, in a distance of about 70 miles, of 
about 10,000 feet of strata, and between Glamorganshire and Gloucester- 
shire, in a distance of about 50 miles, a falling off of about 8000 ft. Similar 
results might be obtained by comparisons along — lines of country. 

The question may now be asked, “What does this prove?” The 
answer, | thivk, is plaln; it proves the gradual dying out of the coal for- 
mation towards the Eastern Counties, and affords grounds for the belief 
that even if there had existed no barrier of land in this part of England, 
the formation would have failed to extend itself under the Cretaceous dis- 
tricts. The Barrier has, however, formed the termination of the northern 
coal area towards the south-east, as well as of the southern coal area to- 
wards the north-east, in both instances more abruptly than would have 
resulted from the mere thinning out of the beds; on these grounds I have 
left unshaded the part of the map forming the Eastern Counties. || 


3. The Distribution of the Formations overlying the Carboniferous. 
We now approach the third topic of our enquiry, and in doing so shall 
limit ourselves to the Permian, Triassic,§ and Jarassic{ formations. The 
lowest member of the Permian formation (the Rothe-todtliegende ) is ex- 
tremely variable, and seems-to have been deposited in a depression formed 
in the carbouiferous beds of which Warwickshire may be considered the 





® That is, limetones on the one hand, and sandstones, clays, shales, &c., on the other. 
¢ I take for granted that all my readers admit that the sedimentary strata have been 
Aevosited from sands, mud, &c., held in suspension by the sea and carried by currents. 
t The depth of shading on the map will indicate what may be considered the deep 
and shallow parts of the submerged areas. 
tubes the above inferences. 


| the line of the chalk escarpment; and we know from actual experiments 


| is reason to believe that the succeeding clayey beds of the oolitic groups 


| series of great wedges lying over each other in succession, with their 





I may again refer to the Harwich boring, which, in a remarkable degree, corrobo- 
 T omentihere spree new red sandstone and marl. 


Jurassic—those of the lias and oolite, 


centre. Here it reaches a thickness of 2000 feet, and thins away from 
this centre in every direction, ‘The upper member, or magnesian lime- 
stone, is for the most part confined to the north-east of England. Coal 
may be considered as within workable reach whenever it occurs under the 
Permian formation, provided this latter forms the surface of the ground, 
and the depth will not exceed 1000 yards. 

When we come, however, to consider the distribution of the formations 
which succeed the Permian, we caanot but be struck with the regularity 
of the ‘plan upon which they have been formed. We have already seen 
the manner in which the carboniferous strata increase and decrease in 
certain directions. Now, it has been found, in comparing a series of care- 
fully-measured sections, and tracing the subdivisions of the Triassic group, 
that they undergo a like decrease in thickness from the north-west towards 
the south-east of England, so that a series of lines, each representing a 
certain thickness of beds wherever drawn, would be found to cross the 
country obliquely from south-west to north-east.* The Trias attains its 
greatest vertical development in Lancashire, and from this gradually thins 
away towards Warwickshire, so that while in the former county the thick- 
ness may be placed at nearly 5000 feet, in the latter it is only 600 where 
it passes below the lias. Here we lose all sight of it, but, judging from 
analogy, we may conclude that it thins away altogether somewhere about 


that it does not reach the sca at Harwich. 
By a series of similar comparisons, we find that the Lias undergoes a 
similar change ‘in thickness, dying off towards the south-east; and there 


prove no exception to the rule. Now, as these formations, owing to de- 
nudation,f terminate abruptly in the direction of their maximum of thick- 
ness—in other words, towards the north-west—we may regard them as a 





thin edges directed towards the south-east coast, but never actually 


| reaching so far. , 


The view here adopted of the close proximity of the ancient Cambro- | 
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| Silurian rocks beneath the Cretaceous in the south-east of England, re- | 
| ceives confirmation from certain characteristics of this latter group itself. 
| Conglomerates, consisting of black hornstone, slate, and quartz, are not | 


uncommon; and in the notable sinking made in search of water at Kentish- | 
town, near London, a conglomerate of syenite, greenstone, porphyry, 
quartz, and schistose pebbles was reached at a depth of 1122 feet from the 
surface. These pebbles being the detritus of subaérial rocks in the neigh- 
bourhood of the strata which were being formed over the bed of the sea | 
at the commencement of the Cretaceous period, seem to indicate the total | 
absence of the softer strata of the latter Palaozoic and earlier Mesozoic | 
periods. . 

4, The Mutual Relationship of these Formations, and their Teachings. 

From the above considerations it will be apparent that while the coal 
formation attained its greatest development in the North of England, the 
formations which overlie it also attained their greatest vertical dimensions 
in nearly the same direction; and since the coal measures are brought to 
the surface in Lancashire, Staffordshire, and North Wales, it follows that 
the elevating forces and the agencies of denudation have acted with greatest 
effect over these parts—that is to say, looting at the beneficial results, 
where most needed. How impenetrable would have been the covering 
which once overspread the coal measures of the north-west of England 
may be judged by estimating the thickness of the strata which we may 
infer formerly covered the Lancashire coal field to a depth of 7000 feet, 
distributed as follows: — 

Jurassic strata 
Triassic strata + 4750 
Permian Strata. ccccesecccccerecevecesses 650=7000 feet. 

This enormous amount of material which buried the precious deposits 
of mineral fuel has been swept away, and the north-western coal fields 
have been brought to light. In the central counties little more than half 
this amount needed removal in order to disclose the coal fields of those 
districts; further east the amount was still less, but there we approach the 
margin of the original coal tract itself. We arrive, therefore, at this con- 
clusion—that Nature put forth her greatest efforts when there was work 
to be dorie for a certain beneficial end; in other words, the utilisation af 
the mineral fuel which had been stored up for countless ages beforehand. 

Now let us for a moment reverse the picture. We can easily conceive | 
the elevating forces which have upheaved the formations towards the | 
north-west, acting in such a manner as to have upheaved the formations 
from the south-east. As far as we can see, there is no physical cause why 
the one should have taken place in preference to the other. In such a 
case what would have been the result as regards ourselves, our commerce, | 
our position as a nation? It has been shown with a certainty only short | 
of demonstration that there is no coal under the Eastern Counties, and | 
that the coal of the Western has once been placed at inaccessible depths | 
by enormous accumulations of more recent strata. If, therefore, the up- | 
heaval and denudation had taken place from the south-east, it is perfectly 
clear that the coal fields of the North-West and Central Counties would | 
have remained buried at unapproachable depths; and in the East of Eng- | 
land a region composed of granitoid or slaty rocks would have been brought | 
to light; in a word, we should have had a region in Suffolk such as North | 
Wales, and one resembling Cambridgeshire in Lancashire. | 

But we cannot shut our eyes to the fact that however large the areas of | 
coal which Providence has placed within our reach, still larger areas are 
concealed to view, and an extent of coal ground equalling the whole of 
that now remaining, whether at the surface or below it, has been entirely 
swept away. If we compare the extent of the original coal formation with 
the actual coal areas, we shall be struck with this fact. Nature in this 
case, while operating for the future benefit of the patient, has not neglected 
to make use of the knife; but as it is better for a patient to lose a limb in 
order to save his life, so we have no right to complain if our present ex- 
tent of coal surface has been secured at the sacrifice of even a large part of 
the original area.— Quarterly Journal of Science. 
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Improvep Sarety GuNPOWDER.—As an improvement upon his patent 
of October, 1864, Mr. L. H. G. Ehrhardt, of Bayswater, proposes the use 
of tannin, or such substances as contain this material in large proportions, 
such as cachecu gum kino, coal, mineral, or vegetable carbon, &c., in combination with 
either chlorate of potash or other fusible chlorates, or nitrate of potash singly or in com- 
bination. The proportions of the above ingredi will vary diug to the effect de- 
sired; thas, a good blasting powder may be made by using—1. Chlorate of potash, 
1% part; nitrate of potash, 144 part.—2. Cutch, one part; cannel coal, two parts, all 
by bulk. The whole of the materials are finely powdered—the two compounds are kept 
separate until required for use, and are then thoroughly incorporated. For military and 
sporting gunpowder he employs chlorate of potash, four parts ; tannin or cutch, one part 
oy weight: the whole finally powdered. For explosive shells and similar projectiles, 
chlorate of potash, six parts; tanninorcutch,one part. Whilst the compounds are sepa- 
rate they are inexplosive. 

ANTI-FRICTION CENTRIFUGAL Pumr.—The principles upon which the 
centrifugal pump is constructed is already well known, but the improve- 
ment recently introduced by Mr. W. D. Andrews, of New York, will, it is 
claimed, render it of far greater practical utility. From a careful study of 
the law upon which the centrifagal pump is constructed, and the consideratiun of the fact 
that sudden changes of motion consume power, Mr. Andrews was led to the idea so to 
construct his pump that a continuous supply of water is conducted to the rotating disc, 
having wings projecting from its surface, and by <neans of spiral passages is delivered 
to it in the line of its motion, and in escaping from the wheel is by means of the spiral 
delivery passage again, by an easy and gentle curve, brought back to a straight line 
when it emergesfrom thepump. Nosudden change is given to the current at any por- 
tion of its course, but by the peculiar construction the water, entering the pump at right 
angles by the motion of the rotating disc, is by long spiral passages turned from its di- 
rect forward course and delivered to the disc in the line of its motion, The disc is a 
truncated cone, considerably smaller than the case within which it revolves, but having 
wings upon its periphery, extending across and sweeping the space between it and the 
cause. When thedisc is set in motion, the water upon its surface and between the wings 
has a tendency to fly off in # tangential line (as before explained), but meeting in its 
course an inclined circular surface it is again changed, by an easy spiral, back toa straight 
line at right angles to its entrance into the pamp, when it leaves at the discharge ori- | 
fice. The wings run close to, but do not touch the case, and the only part in contact to | 
create friction is the shaft in its bearings. The result is, that the machine itself being 
almost without friction, and the water pressing through the pump without sudden | 
change of motion, a large proportion of the power is saved which is lost by a different 
construction, 


SupstiruTte ror Macyesitum.—Science has discovered, through the 
skill of a French chemist, a new substitate for the new metal magnesium, which will 
produce a light nearly as brilliant, at a very much lower cost. The new light is pro- 
duced by the combustion of a mixture of twenty-four parts of well-dried pulverised 
nitrate of potash, with seven parts of flowers of sulphur and six of the red sulphide of ar- 
senic, and the mixture can be sold at about 34.a pound. Professor Tyndall has been 
exhibiting at the Royal Institutionsome more of the marvellous phenomena of the con- 
nection oflight and sound. The experiments have been original, often crx new, 
and when the effect of the vibration of a tuning fork was clearly shown by the fluctua- 
tions of light the effect was most striking. What these “co-relations” will lead toa cen- 
tury hence fancy fatis to paint! 








THE GAS AND CANNEL COAL TRADE. 
An influential meeting of coalmasters interested in the worki 
of Parrot and Cannel Coal has been held, and the result is pop Nea 
12} per cent. on all descriptions. There was a large attendance of parties 
from the various districts connedted with the trade, the proprietors or re« 
presentatives of the following c@llieries being present :—Arniston, New- 
battle, Niddrie, Bo’ness, ag the several Wilsontown collieries, th’ 
Parrot coal proprietors of the Baillieston, Motherwell, and Dalserf dir” 
triets, the Lesmahagow, and the Pouglas Gas Coalworks, and the Gas Coa’ 
works of Ayrshire. Letters ingmating willingness to co-operate were rér 
from Wemyssand Preston Grange Collieries, Mr. J. Fergason (of Auc 
heath), occupied the chair, andjtated that while he approved of the 
ing, he had no credit for getting it up. The meeting then fully discugl 
the question of a general advagee on present prices, and having very fry 
considered the matter, and hegtd the report of parties as to the ad 
that had taken placeduring the last three years on the cost of raising 
increase of capital necessary f@ carrying on the trade, and the in 
demand—while during this p¢iod the selling ptice had either re 
stationary or declined—it wag unanimously resolved that a unifor 
vance of 12) per cent shouldbe made on all deseriptions of P 
Cannel coal, taking effect from and after Januaryl, The subjoinedg an 
approximate of the annual ogtput and present stock of Parrot and Gane! 
coal:—  Nameof district, timated annual output, Estimated stock o hand. 
Lanarkshire ...csccceseccpess+eTONS 172,000 +++ee Tons 86,50 
Linlithgowshire Poo 28,000 _ 
East and Mid Lothian ...}.+ 55,000 
Fifeshire ...... ; 29,000 
AYTEDITC ..cccccccccccceneeeesseess 38,000 


secerecccesececass 10,00 
soeecersesers SOO 
6,000 
Total -cccosccccpeeseoeTONS 322,000 .sccccccccccsecess G8)i00 
The estimated output in’ 1846 was 150,000 tons, The estimate was 
prepared from information faruished by those present, and from this state- 
ment it would appear that'the stock on hand is about a fifth of the annaal 
output, Contracts affectigg this output were reported for other purposes 
than gas-making, to the extent of about 250,000 tons. 
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“Axnout Ramways.”=-With those who desire to read only that which 
is useful, the name of the publisher of a work is generally regarded as of 
fully equal importance to that of the author, and for reliable fucts in the 
most popular style, ‘‘ Chambers, London and Edinburgh,” is always an 
ample gaarantee. In his book “ About Railways,” Mr. WittiaM Cuamoens, of Glen- 
ormiston, has been careful that the reputation of the firm shall not suffer from its pab- 
lication, the work being undoubtedly one of the most instructive and interesting that 
could be desired. Although oecapying no more than @ hundred pages, Mr. Chambers 
has treated, and, considered from a popular point of view, exhaustively treated, of the 
legislation and management of railways, their construction, rolling-stock, and traffic; 
railway tickets, the railway clearing-house, railway links in the metropolis, railway 
station hotels, and curious milway undertakings; as well as giving some interesting 
statistics; some valuable suggestions on cheap railways; and a glance at foreign and 
colonial railways. The book is admirably adapted for railway passengers, and will re- 
move the monotony from many an otherwise tedious journey; whilst to the nervous, 
the statistical portion will prove a more effective dose than anything which the most 
experienced physician could prescribe, for it will tell him that railways are so well and 
safely managed that, although in the course of a single year no less than 205,000,000 
passengers are carried, only 15 lose their lives, and buy 400 receive personal injury 
throughout the entire of the United Kingdom. 

“Se_r Hevp.’’—Under this title, Mr. Samuew Hitt, of Wolverhamp- 
ton, has just issued, in pamphlet form, a concise little essay, originally 
prepared as a paper for delivery before the South Staffordshire Adult Edu- 
cational Association, and dedicated to the present Lord Lyttleton. Mr. 
Hill urges that everyone’s motto should be—" Let it be your glory todo portant; 
and that whilst it is undesirable that all should gntredih oneself, but that a cer- 
tain degree of self-help and self-esteem dignifies its r. In confirmation of his 
views, he quotes various authorities from the time of the Creation until the publica- 
tion of the Autobiographies of Smiles, and, as personifications of his idea as to the mode 
in which the two qualities should be combined, he alluded to Alfred the Great and Car- 
dina! Wolsey directly, and to Bagnall, Barker, Foster, Hali, Jones, Sparrow, Thorney- 
croft and Williams incidentally. The pamphlet is one which should be carefully studied, 





Petroteum Gas.—A simple and effective process of making gas from 
crude coal oil is already in use in America. ‘The entire apparatus is but a 
miniature of the works of an ordinary gas company, with pipes, con- 
densers, retorts, furnace, gasometers, and all—all except the appliances 
necessary to desulphurise the coal, nature having accomplished this part of the business 
in forming the petroleam. Ut is claimed that 200 ft. of gas is easily made from 1 gation 
of oil, and that the light is superior to that obtained in the old way. The economy of 
the improvement certainly presents strong inducements to test its utility,as a saving of 
at least 50 per cent, is confidently promieed. 

IvproveMents IN Feepine Biast-FurNaces.—A mode of feeding 
blast-furnaces, which appears likely to give great satisfaction, has been 
introduced by Mr. W. Barningham, of Darlington. A line of rails is fixed 
on the top of the blast-furnaces, along which the locomotive and wagons 
pass, and the wagons can, therefore, be emptied into the mouth of the furnaces, The ad- 
vantages of the pian are that the saving compared with the old plan is immense, for it 
should be considered that to supply 20 furnaces for 12 months, making 400 tons of pig- 
iron per furnace per week, equal to (say) 400,000 tons per annum, would require a man 
to travel with a barrow a distance altogether equal to about 300,000 miles before the re- 
quisite quantity (say 2,000,000 tons) of material entered the furnaces, besides having to 
wheel the same distance a weight equal to about 1,600,000 tons, being dead weight for 
barrows. The immense waste of labour in having to pick up with shovels and forks 
2,000,000 tons of material, and then wheel it tn barrows to.the hoists, is apparent at a 
giance, and clearly shows the necessity of the plan here proposed, which will discharge 
the wagons wholsesale into the furnace mouths, entirely di ing with p ie, 
hydraulic, steam, or rope incline hoists; also depOts and dept hoists, which lift the 
materia! a considerable height and then drop it down again, doing great damage to the 
coke, which must afterwards be picked up with shovel and fork by hand labour. The - 
new plan also dispenses with shovels and forks, bankers, scopes, and barrows, as well as 
with barrow fillers and wheelers, 


Ro.iinc AND Hammerinc Iron.—According to the invention of Mr. 
J. Ramsbottom, of Crewe, he proposes, as an improvement in rolling machinery, to sub- 
stivute a friction or shearing apparatus for the “ breaking spindle” usually employed 
for connecting the driving power to rolling-mills. His improvements in hammering 
consists in mounting his duplex hammer, already described in the Journal, upon toothed 
ectorg instead of wheels. 











Works published at the Minne JOURNAL office, 26, Fleet-street, London 


PRACTICAL TREATISE ON MINE ENGINEERING, By G. C, Greewweitt. In 
one Pal. Relea, £2 15s.; whele bound in Morocco, £3 10s, In two vols., half. 
bound, 3s. ; 

TREATISE ON IRON METALLURGY. ByS.B.Roozrs. £1 5s, 

STATISTICS OF MINING (ANNUAL). By W. H. Cur. 64, 

“ CORNISH NOTES "—New Series. By J. Y. Watson, F.G.8, 1s. 

RISE AND PROGRESS OF MINING IN DEVONSHIRE. By G. Cnowen, 1 

SLATE QUARRIES IN WALES CONSIDERED AS AN INVESTMENT, 
Edition. By T,C, SmitH. Is, 

SLATE QUARRIES AS.AN INVESTMENT. By J. Bower. is. 

STOCKTAKERS’ ASSISTANT AND OFFICE COMPANION. By J. Panw, 7s. 64. 

VENTILATION OF MINES, FOR THE USE OF UNDERGROUND MANAGERS 
AND OVERMEN. By Ratra Moore. 5s. 

SECTION < ee COAL MEASURES (New Epitiom). Br Ratrm 
Moore. . 6d. 

yd MANUAL OF ARITHMETIC AND SURVEYING. By Wu. Rickanp.,. 
10s. 64.; by post, 11s. 

TRANSACTIONS OF THE NORTH OF ENGLAND INSTITUTE OF MINING 
ENGINEER®, Eleven volumes: 21s. per volume, [Single copies can be ha¢.] 

TABLES “a ASCERTALNING THE VALUE OF TINSTUFF, By Capt, Cuaaxes- 


THoMas. 

TAPPING’S HIGH PEAK MINING CUSTOMS. 5s. 

TAPPING’S HANDYBOOK ON MERCANTILE, MINING, AND OTHER JOIN? 
STOCK COMPANIES. 2s. 6d. 

THE COST-BOOK—TAPPING’S PRIZE ESSAY—witu Notes anp APPENDIX. 

TAPPING’S DERBYSHIRE MINING CUSTOMS. 6s. 

TAPPING’S COLLIERY AND ORE MILNE INSPECTION AND TRUCK ACTS. 
Cloth, 68. 

TAPPING’S EDITION OF MANLOVE’S CUSTOMS OF THE LEAD MINES CF 
DERBYSHIRE. 3s. ‘ 

COST-BOOK SYSTEM--ITS PRINCIPLES AND PRACTICE. 64. 

MINES AND MINING COMPANIES (A Practical Treatise on the Relatingto), By 
WHITTON ARUNDELL. 4s. 

MINERS’ TABLES. By W. Wuirsurn. 4s. 

ON COPPER SMELTING. By Hype Crarce,C.E. 1s. 

MANUAL FOR EXPLORERS. By J. L. Wittson and C. Ross. 1s, 6d. 

THE ORIGINAL LOCOMOTIVE BY TREVITHICK. On fine paper, 2s. 

MINING GLOSSARY—English and Foreign Mining and Smelting Terms, (Szconp 
EDITION), 2s, 

REMARKS ON THE GEOLOGY OF CORNWALL AND DEVON. By Capt, Cmas. 
THOMAS, of Dolcoath Mine, Cornwall. 1s. 64, 

FORM OF “TACK-NOTE”—ONDERTAKING To GRANT Mine Lease, 5s. 

VENTILATION OF COAL MINES. 34. 

GEOLOGICAL MAP OF THE CROWAN AND WHEAL ABRAHAM MINING. 
DISTRICTS, By Brenton Symons, M.E. Col d, 15s.; d, 2is, 

MINES OF CORNWALL AND DEVON (Statistics of,and Observations on), by T. 
SPaRrco, 5g.; by post, 5s. 4d. 

MASTERS AND WORKMEN. By Mark Frrar. 64. 

CORNWALL AND DEVON M'NING DIRECTORY. 14. 64. 

CONVERSATION ON MINES, &&., BETWEEN “ A FATHER AND SON.” By 
W. Hopton, Colliery Manager. 2s. 6d.; by post, 2s. 8d. 

INVENTIONS, IMPROVEMENTS, anp PRACTICE, or a COLLIERY ENGINEER 
anpD GENERAL MANAGER, By BENJAMIN THOMPSON. 68, 


5. 
Third 








* Such lines I have traced for the Carboniferous group under the term “ isouwstric 
lines.” See“ ly Journal Geological Society,” vol. xviil., p. 127. 

+ “Denudation” is a term used to express the sweeping away by the sea, rivers, &c., | 
of portions of the strata, . 
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